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3m*i 71^1 &<>h ^h^i^ o i 

Bfl = # £9" # 0 J^} SH ^ ^Hofl #*fl ^H^-fr sfJl 

n^}x= OSP 5Efe ^ ^M|7> gh8r ^-^«fl *|el$ 7)% ^ a 31 2 u o v ^ 

*M $1^ tifloli ##-g; -g-JE^Kr #31," b) Hf-fr ^f°fl 3U ^O]^^ 

3#*K2, #31; C) 3U =5}ol^f.o] «-« «£o} ^«Kg- ^ 

^*Hir #31; d) 3U 51 eM 3 !^ ^e^Ka, #*fl ^-H^"* ^-¥-## ^ 
7)&o\] ^ 2 I=2H«# ±% ^ ^eRr #31; e) *l*fl ^5.^ #*]- 
1- #cll- #ofl ^^Al7lji ^olol ^.^ itflcofl &n ^-S.^}^ #31; f) 312 = 
5H^«- ^e^* *f-8;*H 3l7isKr #31; g) 313 ^ 
#31; h) kf^ -f-eM- ^l^^s 3l7lsH M*Rr #31; i) 313 H5}ol^^- 

# A>-g-*H 3171^ #3); j) *cl ^ligf 5^s.t>\jL, o)^. ^^v 

^ 32:Al7l^ #31; ^ k) sflHt OSP £# ^SRr #31-1- 

£ 6m 

M#<>U 
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S.^- 4~§-*r4 S =l ^ {A package substrate 

for electrolytic leadless plating, and its manufacturing method} 

S. l£ #5fl 7l#ofl 4€- BGA 7]^-ic °M*rfc 

£ 2^r ^5fl^ 4#°ll tcj-^. £^ °]<a*H ^gfl £^ 3fl?l^l 4^ ^^£^14. 
£ 3a ^4 J£ 3hfe 44 #2*14 ^l^ofl o}-^ ^ oi^ofl <2]*fl SL^fe sfl7]4 
4^ « M-E^ifl^ E^l-olcf. 

£ 4a vfl^l £ 4ffe 44 4#°fl 4€- S.^ ^1 0 J^H sfl^x] 

£ 5^ £ ^°fl 4-^- H# tl^ 0 ] SH ^44 7]t2j ^5=°] 4. 

£ 6a tfl*l £. 6m£r 44 £ 1^4 afli 4J*H°11 j£-g- <£<Q#o] $o] .£^4 

t= 3)1 7] 4 'A^s\ »]s 3r3* 44^m 

5L 7a tfl4 £ 7cfe 44 £ 1^4 *fl2 ^Ajoflofl 4 = °l<g#ol $o] je^-s] 

tt 3fl7l4 4#4 aflS ^4-§- 44^ 

£ 8a tfl^l £ 8m^ 44 £ 1^4 43 ^HH 4€r S.^ §H £^4 

3fl?14 7)#4 tfgi ^4"§: 44M^ E^#°14. 

tfcfi ^6)1 4^ H^- ol«a^ol oj^ ^ o. £ fe ^0.0^ Sfl7l4 4 

jas}7i 4^: 5=^014. 
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£ 10£ £ ^<H1 4€- 3f)?l^l 7ms] ^-§- olJIltl ^-fr M-E]-ifl^ S^olcf. 
£ 11a ^ £ llb^ 44 ^ 7l# ^ £ ^"^^1 slS.^ ollAl^ 

31: CM "£<&4 32: CM -£«r 

33: £-f~fr 34: ^1 £^ 

35: ^11 E2}o||f 37: *]]2 H^o^f. 
38: 39: *|]3 £^]|f 

41: 5fl*)iB] 42: #^1- afls. 

<18> £ £^ o}<^ ojoj £9-5^ 2fl7)*l 7]# * ZL 4& XSLS- 

, ^-4 ^l^jo.^., ^ zle^H <^eflo](Ball Grad Array, °)*\ 'BGA'o]5}jl f-) ^ 
CSPCChip Scale Package) -f-sl 3j]7]*) 7]^-(Package Substrate)3] ^JE-g-ofl 
9l«]*\, 7)#°] te^l^ol ^5]^ ^ 3fl = ^ ^dl- sflJ= (solder 

ball pad)* £r°M £^ 4 = ^1 M SW #n ^5^-§- ^ # 

c-l-i- n^.o\}^ 0SP(0rganic Solderabi 1 ity Preservatives) £fe -g- ^7} §J=^r ^sfl 
^■H^- ^S]tr *IM*1 71^- £ Z2 ^2: « 0 V«H 
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<19> 3333.71- ^t^jI ^J^slS. 3flfl^o]lAi u^fe- SliEL 

(lead)^fc iL*l^ #7fs]Ji *M*l-8- S£ HWRr 

§•^11- *lWHr H o v, S ^ *>u|-7> oWKPin Grid Array; PGA)S. °l-?-<H^ ?ti 

^o]m. ^ ^o]^. zieiM-, PGA ^hHtt sHeMtf^ -S*l 

ft =r « £^ ^q=eH -a7fl ^ $317} Si 

4. 

<20> o]e^ PGAofl 4« ^*fl 3^ BGA *fl?l*l 7l#S} *r-g-°] U^^l 

-H &^rHl, °lsf ^ BGA sfl7l^l 71^-oj A}-g-£]^ ^(pin)ic} °Hl*r Ittf^ 
(solder ball)-|- Aj-g-f-^M] 7 ]^S] jl^Hs^r -g- 6 l*M nfl^oH, cflJf-g- 
-fr «*Kr ^71^1 71 ^-o.^ A]-g-E|aL fltf . 
<21> ols} ^sfl^ BGA sfl^l^l 71** ^«3*r3, £ 1011 U ^ 

^(pin) tfl^l #^-l:(solder ball)(8H l^slfe SHr4. ^ ^ 

«v ^^^-(ols]-, XCL' (Copper Clad Laminate) ^)(4)^1 f-tfs] a}x}a1z}- 

f-*H ^^*}^, 4^r CCL(4)^r 7}<^H 

7) 3tr ti l C) r*(2)^: 7 r ^*H -g-i^(3) tiW*(2)-a: £-§-*H , 

S>]s. CCL(4)<H1 tiVS^^o] ^^S]^ = ^7] (bond finger) (1)1- &}^3\3- 
(6)«- A}^Aizl- ^.fr -f^H W S)WS\£.(6)&\- « #C-11- 3fl = (7)l- ^ 

^*>JL, #3 -£(8) %4r ^ #eM^3.(solder mask)(5)l- 3W7fl 

<22> olofl, ^-7] H>£*fl^ol -g-JEE. ^7^(1)2} ^-^H ^5}^ 3fl^(7)S] 

^7l^o] ^a^-Efl-I- %MM7l7l ^tr £^-4^* ^•a^i (Plating 

LeadLine)^: ^*Hr3l, 44^ #cl-&(8H ^£)^r 3j) = (7H ^fll^^l 4^ ^ 

43-6 



1020020087414 #^ H*}: 2003/1/16 

^°^-8r ^^*>JL 5L^ofl^ £A)5}X1 <$7] 3fl<=(7)2}- 

«M£(2)-§: **M £^ ^SMl €4. £ 2^ ^sfl^ 7|#ofl 

ol«a^^ filSfl 7l*S] ^ES^, 3fl = (8)ofl £^ Sl^OH 

91^ 3* S.*W3L 9X^. *^7H, E^ <y^^(9)ol <§^3*r Jf-g:£ JE 1^ 

^ €4 

<23> eV^, #7] !Z)^3\g_(6)7} ^£ CCL(4)ofl^ ^^1 E^S^ 

#7] 5.]^S)S(6)Sf =L ^7})7} ^5LSj°l ^ ^o^s.^] iLJl 

sH, tcj-eH BGA 3fl7lxl 71^(10)^ ^-f^^ pqa 71^4 ^ ^ofl o^fl 7 \q 
A <&^5= ^2} CCL(4)5] sfll=(7H] #til-(8)^ ^s\s_ SLJg- 

^H, °l-n-^ BGAfe PGAiLt} ^^Sj-7> -g-°l*l-:il, ^ 71^(10)^ jL^isM- 7>^ 

<24> n&m, °]9\- ^7}7) 7l^(10)<H] M^tt, ^ JH^SLS}- ^ 

°1* ^--g-^fe ^-^1^ ^s^-S ^71 BGA 471^1 7]^-^ #cH;( solder ball)(8) 

71(1) SIS JL^513)-JL -£r— ^TiCDsf 3fiJ=(7)S] sj-*^ ^r^^f7l 

^-E# Jl^£^-7> O^^cf^ £-^ 7 )- ^]7]£)JI ^Cf. 

<25> el*}, £ 3a ^fl^l £. 3h* #2:§H 7l#ofl tcj-a}- ^ 91°^^} £)*fl 

Bfl7l^l 71^-S] *fl2: wj-^oll « ^^tt^. 

<26> i^t^, aflo]^ 7 ]^-<y CCL(11+12H 4^ £-§-*(13)-§- 7>^-5V^(£ 3a °] 

^ , ^71 allol^ 7]%9\ ^-7) i^*^- ^£^(14)W(E 3b %2i) . 
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(15)-!: ^ $#«H 5)3.1- ^ (Patterning) W(E 3c #3:). <^7H t # 

71 CCL(11+12)£- ^^flUl) ^ °1 ^<g7fl(H)^ #JjL arHf^ofl ^ v (12)# 

i^tr^r. -M^^^S.^, CM 7)7J]^ aM*(13)-g- <g 

-8$ ^5^(14)# ^H^H, ^71 =£H^-§-(l5)# S^, i^, ^Ml ^ 
n SIS* ^*M1 

7}*H ^W(Pat tern Etching). °H ^-JE^-oj ^ofl 

*14€ ^» 3d ^20. 

°J}-§: 4-§-*M ^7i^4(-£ 3e ^2). 
<30> #c1 efl^lim(LPSR)(17)l- o]t- t # ^ M^^i > ojf 

?lSAl^lcf(£ 3f #3). 
<31> tf-g-o)], 7]^^^ 5L^ <y^-§: M ^» ^7V*>^Ai, Aj. 7 ] o]^ ^ 

^olo^ ^ ^-g. 3fl.EE.afl ^-£^-(18)^- *>cf. o^o] £^ #sfl ^-s^- 

(Ni-Au Plating) °-5.*\ , i^slfe ^ n^lrr ##3-2.3. 0.5~1.0/zm ^£o]cf(£ 3 g 

<32> O.S., «}J£^^ ^-o] ^^-s)^ s)|7l^ 71 ^-g- ^el(Metal Finishing)*} 

71 ^^(Electrolytic Au PlatingH ^S. ^-g-Sl^L $1^. =l o)ft& a] 
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£H (Reliability)^^ ^r^H ^5.^°} -Sf^Sfl ^^(Electroless Au Plating) 

£^ ^l°a^* *)lf-°fl ^^«fl 0 > ^£(Line Density)7> <g<^74 

<33> o};f , e}-f EKRouter)^ (Dicing) # a}-§-sH #7j JE^- ^l^^l- 

^(51 3h #2). c^H, 19^ 4°KH ^3^7 ^, ^71 ^ 

<yoj^ol sj)7l^l 7lfl:ofl *r^-?j}7fl 5H ^71^1^ ^^A] 2nO]^(Noise)l- -frlHrTfl 5H 
*fl^ €71^ ^(Electrical Performance)^: *1*M^ ^*H1- ^ V -H &t|.. 

<34> Sf, £ 4a ^ 4f S. ^2fl 7l#^l 4S> i-g- ^Ajofl o}sf) ^-i^- 

<35> £ 4a^ €^tr -£ 3a ^1 5. 3e^ « r S cf^- H^HS, £ 4a^ oj^ 

#3]^ ##tr £ 3a ^fl^l £ 3e# %^}7)S. *}JL, ^M|# <$^fr4. 
<36> oj-H^-Ai, s. 3 e sf ^o], qtt efl^l^MS. A}-g-£ H 5H1M ^7^ #3 efl 

^If 7i2Al^lcf(i 4a %2z) . 

<37> o]^, 2^0]^ S.^ sfiJEL^ ^SL^^l ^Sfl 7]^S] ^dl- 3fl= ^ofl 

^£Hii#(21)^ iEL^, ^ ^tfWCE 4b 

<38> o]^ ojog^o. ^ a.^ 2|) = o)l 0.5~1.5^ W( 

i 4c #2:). 
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4-§-*H 4?\*}3.(S. 4d ^ A>-g-^H « <y°a^^- 

£ 4e oj7H, 19xr 4°KH *!*84^r «r, #7l #*fl ^5. 

# #5. ^ofl 4-f44 cfol^i o_sL £^ -y^* ^^>7)1 £4. 
<4o> oi^, ^d-a sflc ^^o)] 0S p qt = -|- ^^eH #41- sflHt- S^sl 
(0SPX22) *r4C£ 4f ^20. 

<41> o]ttj) ^-71 £^ Sfl7l^l ^T^Ml ^71^51 3^*1 v^ol^ 

(Noise)l- -H-^>7fl =M *ll#4 ^71^ ^(Electrical Performance)^: 44471tt 
« &4- 

<42> tr^, ^le 2fl7l^l 71^- 51^ ^]<a^^- 4-g-44 ^sfl ^ 

SX^= 71^-lr 7fl^l-Jl 5Ufe ^MM4. atr *H 4<>W sfl = (Wire 

Bonding Pad)4 #41- 2flH.(Solder Ball Pad) ^1(4^ # 

0.5~1.5/m)S ^ H^Sfca %U, #41" sflS. ^ tMK^- ^Mfe 

0.03-0. 25/um) o]>y-o.s. ^^Tfl °]* r 4 #4# ^ ^^^°fl 4 

31 $14. 

[^ol o)=ji4 4^ 4 #3 4^11 

<«> #71 -g-«# SM44 4*T £ ^4 ^714 7m *ll#4 45-^ ^ 

^ 91^ 5Lt£ 9l<$H-£ 4-§-44 ^ ^714 ?m ^ zi ^2: »<H3-§- 
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<44> ^*1, £ 4^ 3fl?l*l 7l# *U^<q 2}olo] ^ sflJELSf ^ci# 31) = 

<45> se*1, £ ^^^1 #*tt #5.^ ^ -2-^ 5L^- <y°^ 

tt 3fl7l^l 71^-s] ^2: a) ^ ^H] £#*(Plated Through Hole) 

°1 mH^ 71^ -g-s^Kr #7jl; b) ^-71 ^5=^-3 ^HM £ 

tf-HH Xll ^er°l^## ^f^r^, °1# #7}}; c ) $7} 4l 

°1 -sf-g-o] ^HV^- ^iz^j cqsfl ^}7]S}^ -#7) aflo]^ 71 #5} 

^ ^ofl s]^l- t$A$ (Patterning)^ #7fl ; d) #7] *=2H^t-g-8- ^ 
(Stripping)^, #*fl tf-f^ ^ v 7l *\}o}^ y}^<=]} *fl2 H^H^ 

W'Sr 3.^, ±% 3\ €#*Hr #7)1; e) *d*fl -aS-o" ^r* *H ^ ^ ?j 

-S ^>7) J5L**-g- ^f-sfl #7l a-tg sfl^^l ^-i^-(Ni-Au Plating)*Hr #711; 

f) ^-7) ^12 ^e}o]^^ «ve|ofl^ a>-§-^H *l]7l<5Rr #7fl; g) ^7} sflj= #ofl 

*§s§f>}7} ^sfl ^13 ^eM^^g- s^, ^ * «^H*Kr #7fl; h) #7l *fl3 = 

i) ^71 ^13 =5^-0)^^ ^e)oJ} # Af-g-^H XlTl^ ^Tjl; j) #Ci Efl^Ef 
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0SP(0rganic Solderabi 1 ity Preservative) 3.^t}jL #7) #4-§ aflJE.* ^ 

<47> e^M, #7l *U S *fl3 ^4 0 l^#£r ^ etching resist)^. A}-g-£ 

$4- ^±3. #7) *fl2 HBMl«-£- *d*fl efl^^Ms. Af-g-£^ ^ 

<48> Cx}7H, -53-71 #*fl ^-£^-5)^- ^1^. 0.5-1. 5(M°A «>^*l*r4. 

<49> o^H, #7l 2}°H ^ ^ $14. 

<50> ^HS, A d"7l -S-^-l- ^*}7l 4€- ^JL3>|, ^ ^ofl 4^- o] 
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8W 51^3^ 7]&S\ *\]2i U-^^r, a) * #4| SL^o] «g 

^5)^ yfloli ^-51^-*Hr #31; b) #7l ^Hr3 5L-f-«- 

#Jfofl 31 1 J=5H^f-# aj^ai, ^#*Hr #31; c) #7l 3U ESfol^fo] q 

^ -s^*fl ^7l*H #7l afl°l^ #Jf ^ 

^1 SJ3.# ^*Rr #31; d) #7l 3U = 3M€#<i- wv^elJi, #n ^-£^1 #^f# 
# #71 Hflo^ 71^;^ 3l2 = eH€f"i" it^- ^ 3t#«Hr #31; e) 

#*fl #7}«- 3flj= #ofl ^A^Zl #7l H-f-fr^ -f-Sfl #7] S^H £^ 

sfl^l #n #£^-(Ni-Au Plating)*}^ #31; f) #7l ^sfl # 7 1 312 He} 

ollf-i- ^-Sl^* A>-g-^H *H7i*Kr #31l g) #71 sflH #^1 5] SI- <g#*|-7l 

^*fl 313 HHH^-g-g- ^ ^ ^#*Kr #31; h) #7l 313 = 3^ 

^ °1^ ±)A°1SL3. *}7lf>}c$ SIS.* *I^Hr #31; i) #71 3l3 

£B}omtt A&ZW ^t}^ #31; j) #cl efl^Ml- ^ y-^ofl £i 

^zl, on- t^, ^# gj ^^Al 71 ^ #31; k) #31- 4^ ^# ^ 

#SlH^- #71 Uflol^ 7l^oll 3H ^H^^g- ^ , ^ ^ ^#*Kr #31; 1) #7] 

#c-l# 31 = 31 -^sfl ^-£-g-(Ni-Au Plating)^ #31; ^ m) #7l -^#*fl ^-JE^ o)^. 
3l4 £L5|ol^S-i- wVe]ofl-i- A}-g-§H ^Tl^Hr #31« JL^H ol^^lcf. 
<51> o}7H, #71 g *fl3 =&M^«-£: ^4 Sll^iSS. A>^-Slfe ^ 

S^H, #71 312 2=eH^#-£ ^Sfl *V§-^*r ^ mZSLg. 

#71 314 <=2}°m«--8- °.*}*fl ell^AE^ A}-g-sl^ ^-g- 
<52> oi7H, #7l #*fl ^JE^Ife ^1^- 0.5-1. *}&z\-5}JL, #71 ^#*fl 
^-£#sl^ -r-^1^- 0.03~0.25/fln°J ^°1 wl-^^cf. 
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<53> #7l ^*>7) 3t.V 4^ ^^ASAi , ^ofl 6]<g^ 

&<>1 H^fe *fl*l*l ^12: «o V ^^r, a) #°11 5L#M tg#sl 

<H oi^- tiflo)^ y)^.*] ^^-i- ^5L^-(Cu Plating)*Hr #741; b) #7l ^51^ *M^s] 
^-*f<Hl *fll E.bH'IM- ^SJ-jl, on- ^#*Hr #741; c) #7l afll J=eH^ 
3#*H ai^oao.^ ^l7l*H 35.* $^«J-fe #741; d) #7l afll 

cefo]^^ yv^op o. A}$-*}<q *t£{Z}±r #741; e) #7} nfl°li #7l i-f- 

* ^*d*fl *H^*rfe #741; f) *d*fl #-¥-## #7l afloi^ 

71^1 afl2 J=eH€»# ^ t ^#^ ^-71); g) #7l a|)2 

7 r 3*l*l ^3l*H ^z^o.^. 2fl74.*Kr #741; h) #7l Bfl^li 71* £#ofl 

^€*fl ^-mv^. h= ol^oj- AV-g-SM 2 B— °11 #31 ^si^Hr 

#741; i) #7l #Sfl o)^. Aj- 7 | ^|2 J=5H€#* ^ *r-8-«H *IM*rfe # 

Tfl; j) #7l Hflo^ 71* £igoll ^-^^S. 5L^ AlZ^-oflO.S. ^T^Rr #741; k) 

#cl ell^^E^ ^ «.^o)l Hi^Ji, oil- i^-, ^# £ ?i 2:^1 71^ #741; £ 1) # 
7l #c^-i: sflH 5.#afl OSPCOrganic Solderabi 1 ity Preservative) ^-i- ^^-Ji #7l 
#D)^ 3flj=» ^ *)3j*Kr #7411- £#*H 0 l^^lcf. 
<54> cH 7 )x\ t S$7] a) ^T^lSl -§-J£^-& #71 HIH^ 7l * vfl«j-g- ^^«fl 

<55> <^7lAi, #71 e) ^Tfl Si ^*fl ^£^5]^ ^ o.3~0.5//m<>l ?M 

*}ZL, #71 ^«fl ^-£^-£lfe ^ 0.5-1.5/^^1 ?H y>^-^sr>cf. 

<56> <*J7M, #71 #z}-£- #sflAl ^zft flash etching)*?] f^ 1 ^ W. 
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<57> o}7H, #7l *1U ^e}°l€f-^r <^2ij- A>-g-^ 53 # ^O-S. ^}JL, #7l 

all 2 = 3H€#£ #*jl ^-H^ ^liis s^ios. 

<58> *V^, #7l -^3* ^#*>7l W ^O.S^, a. ^ofl 4§ ^ o)c$# <£o] 

*dn ^-SL^ 71^, a) Sf-*^ li^sH «fl°l^ b) #7l 

afl^l^ 71^- #s] ^-§-4 ^7) xfl^l ^-H^-sH & ^ *fli JEW; c) #71 

*U ^ ^4^1 ^*fl ^7i^M #7l Hflol^ 71^ #Jf ^ 

<H 5^ 33- 2fl^; d) #71 74U 5L##Sl <g«. 7) . Al^) o]^ ^£ J=L o^ofl ^ o]oj 

^°1 SH ^-S^sl^ 2}°H -S-^ e) #71 s^H 2fl = l- ^flSltl: ^ 

£IS)H 5|7liE; ^ f) #71 Bflo]^ 7] #3 *>^-Sl ^ *H ^ 

#cl^ 2fl-B# ^34. 

<59> o^H, #7l #Cll- sfljE.^ 0SP ^^5l7li4 Hlfe ^ gj=7fl -^^^ ^ 

<60> #7l Hflol^ 71^ #£| -¥-#*fl S^Slfe ^12 ^71-5. 

X#«H, #71 *112 #7l #*fl ^-£^-£1^ 2H<>1 ^ 5fl^ £^ ^l«a^d ^ 

33* ^iL5L *vt}. 

<6i> tJ^-, a. ^ofl nl-e^, <y<g^ o^ol iSfolo] ^ sflco)) 3^ ^-£^* 

J! sfl^l^ 0SP(0rganic Solderabi 1 ity Preservatives) 31^ ^ ^71- ^ 

^eif-^^i, i^- <y°a^i* ^~§-*}*i ^7i7.i 7i^t *H2^ ^ 

— 3fl7l^l 7m 5)3.^ ^#^1^ ^ 5E# 5L^- °]<g*H *fl 
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<63> aHl ^AH] 

<64> H 6a ifl*l £ 6m^r £ ^3 afll 4€- ^^^^1 SW 2£^3fe sfl 

=)^r 3)71*1 71* * =L aflS ig-^ tf^ ^-4. 

<65> ojx-1, ^ ^#*(31+32)<y afl^li 7l* Aj-ofl *l^o} 7>^>JL(33)(2. 6a 

#20, ^7l Hflo]^ 71*2] a ^3)- Aj- 7 ) iff v^-g- ^i^-( 34 )*}.4( £ 6b #^). 

<66> ^Sf|aj O.S., *IM*1 7l*£r 4t^ CCL(31+32)°1 3^5)^ 4# 7l*AS. 

31, #?1 CCL(31+32)£ ofl^Als. £ 7l*<^l 5.^ 3*M|3.*1 ^°1 •a^S. 
^ ^wv ^^*o]e|- ^ > i^w-s 31^ ^^^floi^, i^Jfjg. 32tt ^-71 ^«?i^(31) 
3 W g ^HH *«Wth #?1 CCL(31+32Wfe ^# ^ f erH ^fl 

^*K2, OH #7] tfl#5)S^ tH7fl 2fl€ Ajs^el BflUJlS ^ 

^4. #71 alo>^(33)^r S^Sl- ^7|^i **HE^- »WS-(33H ^^s) 

^, 3]5L# ^71^^.5. ^1*1-71 ^51^- f-SH »lo>*(33)^ 

Al?m -t^#(34)# ^^sl-Tfl ^4. 

<67> 4-S-°fl, ^71*1 71* 4%-$) 2)-o)o] sfljE. £ofl 33.3. ^^^>7l ^ tiflol^ 

7l*ofl c^.ol^f.(35)^- ^ , ±% ^ 5]Sf ^^(Patterning)«14(£ 6c 

^7]^ S^Jl 36£- <#7) H]7]Q 44ifljL 5>(4. 
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<68> # 7 ] J=eH^f-(35)-i: ^liis s).o} ic#sj ^--i- ^z|on 0.5. ^ 

SIS.* 6d %20, #712}- ^ aIz* o)ja: ^ efl^l^jE^ Aj-g- 

#71 €#(35)^8: ^1^ tircf(£ 6e #2). 

<69> #7] =5]-ol€#(35) ^4 3.711 -g-^ 3l*l^E£. Af-g-Sl^ = e}- 

If- ^ 4<3 #71 «^JM ^ ^.g. ^5.^1^ 

#E]HH ^ ^Af^a) ^J^JI, o}3$. J£ 7 ) qz} 5)l^l^Eofl ^#oA^ ^--g-^M 

^ A}Z}- ^]AEf 2fl7i*Hr ^# ^^O] ^S^g, ^7H1# ^-g-^H ^4 eflxji 

ell^l^S^ =^01^^.(37)0, a ^ t# *I 3L#th*(S. 6f 

<7i> cfg-o^ ^V* ^cj-i: 2fl= £o11 ^^1*H ^**(Plated Through Hole) 

-8: #«fl ^ 0.5~1.5j^n ^ ^S.^(38)-^ ^(S. 6g 

<72> o^, ^sfl ^5:^(38) ^ ol^ eflxl^E^ Af-g-^V c^ol^f.(37)^- av^ 

oj)^- A^H ^T^JlCS! 6h , ^7^1 7]# afl^iS] #C-]1- sfljEL ^ofl fg 

A ^}7) 7l^ofl HE ].ol^s.(93)^. =ng, ^ g ^#W(£ 6i #2). 

<73> ol^, # 7 ] s.e}ol^^-(39)^- eflxl^Ms. i^s} f.-g- a}z)-°J}.os. ^ 
*H 5}S# ^^^Vcf(H 6j ^2:), #71 ^14 o]^ e^]iIS 
^-SH«*(39)-§- tiVeloj}^. a>^^ ^^(JE 6k ^7lAi, 5L^Jl 40^ ^1 

4 ^olcf. 
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<74> cf^-ofl , efl*l>:J=(41)-t £ii ^ ^iSAl^UKS 61 %2i), 

£o|-£ aflH ££ofl OSP ^g-fr iS^H sfl H(42)» a^^5](0SP) W(£ 6m 

<?5> tq-ef-A^ ^ofl 4^ *fli ^AioflojiA^ s^oi^ ^ siiHfe #n ^SL^-JI, 
#3-g- 3flH^ OSP ^t}7]} 34. 

<76> ^12 ^.^Hl 

<77> £ 7a vfl^ £ 7c^r £ 1^4 ^12 ^HH 51^ 0 J^^°1 SH ^ 

<78> £ 7a^ £ 6a vfl4 5. 614 ia]-S t}^- £ 7a4 o]# 

#7fl^r ^ 6a ^4 £ 61* ^2*1-713. Sj-JI, ^Ml^: ^£ 

<79> 4eM, £ 614 ?H, #4 efl^^E(41)l- £5, ^ ^ ^Hflofl 

^, ^ <kK\% 7i^] ^.^sfl ^-h^- e^i^ 

eo] c^ol^s.(43)* ^ ^^-§1-71] 7a #2). 

<80> o^, ^1-7] 3)) = ^ 0.03~0.25//m ^£^-(44)# S}JL( 

£ 7b #2:), Jf*}sfl ^-i^(44) o]:f ^-g-^ j=eH ^#(43)-|- 

Ml-^cfl^. A>-g-§>c^ z\)7]f>}7)) 7c #2:). 

<8i> 44*1, ^#t]r ^]1 -^H* ^12 ^Ajofl<2f hIies}-^, £ *ix$d\] ccf^ ^]i ^}d\] 

^H^r S^^*! <3ib§- *Kr ^#5} sflJELofl 0SP# 

4* sW^, 42 ^Al^oflA^ ^ ^7)l7> *144 ^*3£4. ^12 
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^ $ZO.H.S. o].f 5^ -¥-^# «^ ^-2-71- £4. 

<82> *b^, £ 5-b t^ofi 4# 91°^^} 5L#£ 2fl?l^] 7] #3 sg^5L3. 

^, £ ^efl 7)#o]l rtf^ i 22] sfM*] 71^-4 tiling, 

2fl^(20)^l ^^5]^ H-g- <?] 0 ^ 0 1 4-8-3*1 ^ ^ ^H*KlL $14. 



<83> ^13 ^*H1 

<84> £. 8a ^} 5L 8m£ ^ £ *l)3 ^c|6j 4= s.= <&<$&o] #0] 

< 85 > # 3 ##(51+52)°! »\}°)^ 7l# tfcfl 4^r^ 5L^-#-g- 7>*«VjI(53)(H 8a 

#20, ^-7] aflo]^ 7l^^ ^-7] J£** ^-§- ^H^-(54)*!:4(H 8b #2). 

^■71 ^7} Bflo]i 7l^r H-^l- ifl3-§- ^-£^-g- ^Al^JL, o]^ 

#*fl ^"SL^-i: ^4*Hr ^ 

<86> ^^o.a, sfl 71 4 71^ CCL(51+52)°1 ^f^xr 4# 7l^.°3. 

n, Sl^SL 51^r €<37JM4, S.^3L 52tt #7] ^^^(51)2] ^ £ ^Vfofl 3* 
£ ^-«M4. $7] CCL(51+52H^r ^ ^-i: f-«H vflf^S.* ^Sfrul, o] 
*fl ^7} ^MS-fe cfl 7 fl ^4 SEfe -ilJi^e) *Hii°.3. ^€4. #7l ui4«- 
(53)£ $3.* ^7]^o.^ ttS.* <§^£|^, »l<>l-*(53)ol «|^5|^, ^7]^o. 
S. <g^^7l ^*fl ^5E^ **M «1^*(53)21 iflJfl- ^a]71^ ^-£^(54) 
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■g- €4. ^71 ^H-g-^r #7l nflol^ 71^ if-* ^^-i: 

<87> all 71*1 7l# *fl#-S] SfoH BflH ^ofl flS* ^^*>7l ^Sfl aflol^ 

<88> ojjf:, #7] = eH€*(55)* a] 4 ell^iEs ^ *fl>| 

33.1- 3^4(5. 8d #2:). o^ 7 H 56£- ^71 *^o] ^71^ ^"Efll- 

(55)* ^Bl^* a>-§-*H *Q7mtK5. 8e #2). 

<89> oj* ; A>7l Bflol^ ^-71 £^§-* ifl^* ^H^-^l- JL(£ 8f ^2: 

), ^"71 ^H^-Sl^ M *r#\)$= 0.3-0.5^^1 3H af^^l-cf. ^sfl ^g- 

tf-?-^ i#5]£^- ^-71 tiflol^ 71^1 ^2 E.eH^** S ^ , Jn* £ ^ v 
$4C£ 8g #2). 

oo> o]* a>71 ^12 J=eM^#.2.3. 7>^*1*1 §•*§)•* #HflAl ^Z}-(flash 

etching) *)l7l ^4CE 8h fe). 

<91> <$7] tiflol^ 7]* j£^ofl ^Sfl ^"Kg; $1^-3 £-3. Aj-g-SH SM°1 

-g-^ afl^oll ^-£^-*Vcf(£ 8i ol 7H, ^71 #*fl ^H^lfe ^-21 

0.5~1.5pmSl tifsH 
<92> # 7 ] #JE# 0)$. $-7] *fl 2 j=eH^#-i: uv^oj}^. AV-g-sH >ll7l*l-Jl(3E 8j 

#2), -8-71 71* S^ofl ^^3 *SJ-* 1-211 ^1 *W flash etching)^. 

Sl ^l7l*>4(£ 8k 
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<93> C^ofl, #^ ^liif ±7$ *o)o\] S.^Z}5L t o]f * 

5. 81 #20, #7] a^^l 0SP(0rganic Solderabi 1 ity Preservative) ^f- 

<94> ^3°.5L, ^#<& Tfll ^M^lr ^-o)c^ £Tg sjjc^ ^-H^-i- ^Jl, # 

oflA^ tiflol^ 71^- S^ofl 5L^^ §^ £^ Sl^^-S. Aj-g-^H SH<H £ 

^ sfl^ofl ^ ^S.^\JL, #^1- sfl^ OSP ^, ^71 *Hl vfl 

AUH^ s^f- £^ °1<^°1 ^Nl^H sfl^l- 

<95> *}-^, 51 9fe ^ ^ofl 4^ £^ ol^ 7^-f <2}- 7^ 0.0} sj)7l^ 

°1 »liatr ^ofl 14 s. £ ^ <y<yAjoi ^ 730-ofl 

£= ^§7^ 51 63^ * LfEH-Tfl ^4. ^7H je^Jl 62^ Ni/Au 

M-bWH, 64^ #2fl£l ^H^f^z?, 65^ ^ OSP 

<96> s. 10£ l^ofl 4€- 2fl7lxl 71^;^ ^^i: *liIL*r ^-1: M-Bj-iflfe 5L#°M. 

5. 10<H] 51 4<4 ^ol, a. ^ofl 4^. o)<$^o] <£±. OSP ^ A>-§-^ 7^-f 

^ tiling, ^71^ ^4 Aj W^jS- -f^JL, 21 tr ^1S1^°1 °J=3L tr ^-fr 

<97> 51 11a ^ 51 llb^r f^efl 7l# ^ ^- t^oll 4€- s\£-2) ^^3511- ^)Al*>fe 51^ 
#014. 5L lla^l «r2f ^^1, sfl7lAl 71^(71) ^t:-l# sfl = (72a)^ 
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440] ^m. aflc f^^o} # hJ)c 3)^]7> A3. o]n|l 51^iL 73£- S.^ 

°A°^^ 44^U oit^. atb i llb^l 44 £°1 €• 4€- sfl7l4 7l# 

(71) *g>3^ #^1- 3fl = (72b)^r 44^ #1=11- 3flH 1- 3flj= 3^7}- BiL 

JE^s^Hl, <#7] 1- sflJEl 4*1 A*fl «l«fl 4 0.1 ifl*] 0.15nim7> ^-g- £a]s1-JL 

514. £ llaofl 5l4£ £^ <y<^(73H ^S]^] *fl£-°fl , ^ ^^1^1 

7m H4 g£ £13 £ sfl = # ^ i)S ^517} ° s v 

<r 514. 

<9 8> £ t^^r BGA ^ CSP -§"4 sf)7l^l 4 #4 ^gfl A]dfl, ^ o}<y^ 

-g-S.^\° , Ajjr ^o]^ wj-^)^^ 3}|7)4 ^7]^ ^-fr 

^ 5d4. s&^r, -& Ir^-M 4€- 3)3. -£31 4-3-H7} 

-#S\V\, -f 3fl= 3X]xl(Pitch)l- ^2J|4 7l#ofl O).^. # 3flH WlSfl 4 0.1-0.15 

mm *r a^-ELS. JLU^ *fl#4 *fi4^- ^ ^4 

<99> ^ o_ s.^*V ^Al^ofl -g^H ^Al^JL ^4M n vh °144 

4°^>7)1 7fls ^ *14€ ^ 5U4fe 3^ ^4<Hl?ti 4^44. 

<L3.#\ S|)714 7)^2] ^ &4. 

<101> a*}-, £ ^oj] TrJ-eig oiogAj MiLoll = S)^. -£31 4^-5i(-fi-<£^ )A 

$#44, *fl4°fl -B-^44. 
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<io2> se$, £ 4^3, n^9] jL^eJ-i- £H>H m.^ Kflcsq. ^^§H 
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a) ■§■ #°11 J£#l-(Plated Through HoleW «§#£M 91^ afl°l^ 

b) #7l ^£^3 #ijLofl EL^ol^f-^- ^fsU, o]» 
^ #7)1; 

C) #71 E.^o]^o) Jf£ o)<2jS] Jfg-S] Al^l S)«H ^7l*f 

<^ #7l Hflol^ 71^-21 #Jf £ *}Jfcfl sls.# (Patterning)^ #7)1; 

d) #71 *)jl HaH^-i- (Stripping)^, ^*fl ^5L^ #^## ^#3 
#7l uflol^ ^l^ofl ^2 =2}ol^f-^- =9^, ±% ^ ^#§Hr #7ll; 

e) #Sfl ^7># 2flH #ofl ^^Al7U #71 Hf-^-l: f-*fl #71 

°H ^ 3*fl #£^"(Ni-Au Plating)^ #7)1; 

f) #71 ^fl2 H5l-ol^#^ «fe)ofl^- A>-g-^H ^TiSRr #7)1 ; 

g) #71 ^C-l^ 3fl£L #ofl 3*3.* ^#^71 ^«fl ^113 HEM^-fr 3.^, ±% ^ 

€#*Rr #31; 

h) #7l xll3 H-eH^ -§--§- 3**f^. #71 -g-"!-^: #4«?«^S ^Tl^H 
SI- lH*Hr #711; 

i) #7] 2)13 HsHl#-i- ^eH* ^)l7l§>^ #711; 

j) #C1 ell^l^El- >5>3 «^ofl £i§>ZL, ol* ^ ^ ^^l?!^ #7)1; 
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k) #7] #31 sflc x ^ofl OSPCOrganic Solderabi 1 ity Preservat ive) ^f-^- 3 

^-7) #31 ifllEf *}e)*Rr #3] 
1- £#*H tl^*! SH 3fl7)^l 7)^ ^ ^ 

2] 

A o v 7] X| 1 g X)3 S-^l^l-^r eflx)^E(etching resist)^. Af-g-sJ m^i 

o.^. ^ £^ oi<g>a ^7)^i 7]^ xia 

3] 

S^TT 3fl7l*l 7]^ «o V ^. 

4] 

XI 1*M $X°]*\, 

#n ^i^-Slfe ^lfe 0.5-1.5^°! ^^SLS. 51^ <y<y^ $H 

l%=?-¥ 5] 

xinHi 
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WW 6] 

a) -f- #<>fl 4^ £#*o] W§g{o) aflo]^ 7 1#£] *J## ^£.^*> 

^ #31; 
#31; 

C) -8-71 *)]1 =5fo]^^-ol J=L£ ol^o] «.«o} ^*Kg. Alz^-ofl o^fl ^7^*1- 

q #7l wiio]^ 7l^sl #^f * j^ss M*Rr #31; 

d) #71 *111 =5Hlf"§: ^-S)^, #n #-f## ^#35^ #71 ^1 
ol^ 7l^ofl ^12 JELeH^-S-t- ^ *J#ii?Kr #31; 

e) « ^SL^T #Cll- 3)1H #ofl ^X]A171J1 #71 ^-Sfl #71 9\- 

°h ^ ^h^i ^s.^*}±= #31 ; 

f) #71 &n ^5L^ °}3f. #71 ^2 i=5H€f-§: MV^ofl^ A}-g-*H ^T^Kr # 

g) #71 #t3-§ 5flS. #ofl ^#*}7l ^*fl 2)13 =HH«## 3.^, ±% U A 

«#^m #31; 

h) #71 *fl3 =efol^f-oi ^g. olsi^ ^h>^. Aiz]-oflo.3. 
215.1- ^#*Rr #31; 

i) #71 *fl3 J=eH^#-i- ^-^oflo. Af-g-^H *fl7i*Kr #31 ; 

j) #C-1 Efl^^E^ ^ j=L<fl6fl Si^-Jl, OH- ^# ^ 7d3:Al7l^ #7fl ; 
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k) #31: aflE. ^#£15L^- #7l tiflo]^ 7j^ofl *fl4 =^ 

1) 2)1 = 1- J^sf) M#*J-fc #7)1; £ 

m) ^"71 ^*J*fl ojis: ^4 =e}c]^^.^ Af-g-SH *fl7i*Hr #31 

» SL^r 91°^^. $M 2fl7l^l ^12: 

13 t 1 ^ 7] 

°J<^ $M ^71^1 71^ ^2: W 0 V^. 

8] 

#7l *fl2 H^o]^^ ^ e)| X ]iE S AV-g-sl^ ^ *Kr 5=^- 

SM H^S]^ Zfl7)*l 7]^ 

[^^J- 9] 

^-71 *fl4 ^ol^^ ^-5L= z\]7)±*LS_ Af-g-s]^ ^ ^ £ 

^ < ?l < a A i &°1 3fl7i^l 7l^al *fl2 
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io] 

[^*J- 11] 

#7l ^-*Hfl ^"£^-51^ 0.03-0.25^ ^^'^ *}*r S-o" 

12] 

a) -^Hl 4^ ^^o] ?$^S\o] SX^ 71^;^ ^5L^ 
(Cu Plating)*}^ #31; 

b) #7] ^51^*1 5L^-# ^Jfofl c^ol^^-i- ^#*>J1, oil- 

^ #31; 

d) #71 *)U JEL^ol^f-^- HV^l^^ A>-g-^ ^§>^ T^Tfl; 

e) #71 V\)o} + 71^; #71 Jf#*fl #31 ! 

f) ^*fl #-?-## ^s\sm- #7] «1H^ 71^1 ^2 =e}-°l!!~t- 3. 

he* ^ «#*Hr #31; 
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31; 

h) nfloi^ s-g-^s ^-^^ ^-^m- <y«a^o.s. A>-8-*H 

i) A o v 7) *d*U a" 5.^- ol* ^-7] *fl 2 c^ol^f-^- ^e}^ *r-§-*H «*Rr # 

31; 

j) -8-71 Hflol^ 71* a^ofl ^SflS £9-^ *H?1*Hr ^1; 

k) #cl Ell^AEf ^ *°)6\] 5L^is}5L, oil- *J>£ ri 7iSAl7l^ ^711; 

Hi 

1) #7l #Dll- a ^oil 0SP(0rganic Solderabi 1 ity Preservative) ^f-^r S 
3*U ^-71 #c-ll- zflH-i- ^Sl^ #31 

# 5£^H ^ <y<y^l &°1 *JM*1 7l*# ^*fl ^-JE^Rr « 0 v^. 

[^^& 131 

^112%H1 SU^, 

tf?l a) ^7))$) ^7} afloli 7l* vflrt^- -?-^sfl ^£^g- 

^aI^ji, ol^ ^Al§>fe ^ 5^ 91°^^. 8H 3%7)x\ 

14] 

*tfl2%Hl $X^, 
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15] 

-^-71 #stf ^H^S|*r ^ ¥*))xr 0.5-1.500*1 3# ^^'^ E-n" °J°^ 

[*3^ 16] 

ai^o. s.^x\ ^zKflash etching)*} 3-§: ^3 SLS. ^ 9l°^d 
17] 

^)112%H1 5a°H, 

^•71 *fll JEieM^-i-^ aiz]- ^17|ae S Af-g-^ ^-g- m.$ o. s ^ ^ o]og^ 
18] 

^7] ^12 i=eW€«-8: *l«fl ^5L^ efl^Ss AV-g-s]^- ^ £^io s ^ ^ 
[^T 1 * 19] 

a) S^^M 71*; 
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b) $7] Bfloji 71* -*f-g-4 ^-71 tflofl ^£=5^ S- 

C ) ^71 *f|l JE^ f= ?J^-# «H ^71 Wflo]^ 71*21 #Jf ^ 

^H^l $^3<H 5^ sl^. sfl^; 

d) ^71 A]l £^#^1 oJ^-7} Alz|o)l o^]) 317^ ^ olog^ol o^ol ^ 

e) #71 <%0)0] ^ 3j£| ^]^^. ^ «^oii £isl^ #cl efl^l^S; ^ 

f) ^71 tiflol>, 71*21 *>JjL<q ^ flSH ^^51^ #C11- sfl = 

S if"*H ^5)^ 5L"n SH ^i^fl ^SL^ 3fl7l7>l 71*. 

20] 

^IIIWI stM^i, 

^•71 #Cll- SfljE.^ 0SP ^SlSlTlM- SEfe ^ ^-^71- gMl ^Sfl ^5:^ ^ 

* ^$<L3. ^l°d^d $M ^t-I^I 7l*. 

I^T 1 * 21] 

*)119%H1 ^o^a^ 

#7l wflol^ 7l* ±7$ -^-^sfl S^tt ^12 5L^## ^7>S. X^-*} 

^qsls. ^ <y<y^ &°i #n ^s.^ 71*. 
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15- 2] 




15. 3a] 

13 12 
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IS. 3e] 

f4 
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IS. 4b] 




21 

[£ 4c] 




2f 

[£. 4d] 




[£ 4e] 




[51 4f] 
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[5. 5] 




[S. 6a] 
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